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DETAILED ACTION 

Response to Amendment 

In the Specification: 

1 . The Amendment to the Specification filed April 7, 2008 has been fully 
considered. The objection to the Specification has been withdrawn. 

In the Claims 

2. The indication of allowability of the subject matter of claim 1 0 (currently 
cancelled) and claims 11-15 is withdrawn. After final consideration withdrawal of the 
subject matter previously indicated allowable are not allowable in view of the previously 
cited references as set forth in the Office Action of December 14, 2007; and further in 
view of a new reference Dent et al. (US 5,350,867)(Dent 2). Prior to this time the 
second Dent et al. reference had not been considered. Rejection based on the new 
consideration of the prior art in view of the new reference follow. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

6. Claims 1-9 and 11-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over in Sielcken et al. (US 5,495,041) in view of Drent et al. (WO 02/26690) (Drent 1) 
and Drent (US 5,304,674) (Drent 2) 

7. The rejected claims, inter alia, covers a process for the carbonylation of a 
conjugated diene comprising; reacting a conjugated diene by reacting the conjugated 
diene with carbon monoxide and a hydroxyl group-containing compound in the 
presence of a palladium catalyst system in a reaction zone to produce a reaction 
mixture, said catalyst system comprising (a) a source of palladium cations, (b) a mono-, 
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bi- or multidentate phosphine ligand, containing at least one phosphorus atom which is 
directly bound to two or three aliphatic carbon atoms, as process ligand to produce a 
palladium-phosphine ligand complex catalyst, and (c) a source of anions containing 
carboxylic acid, said process ligand (b) containing the moiety shown in formula (1) and 
the processing ligand is fed continuously or periodically into the process as ligand 
make-up, and a second phosphine ligand, different form the process ligand is fed 
continuously or periodically in to the process as a make-up ligand and the second 
phosphine ligand is chosen so that the phosphonium salt is reversible under 
carbonylation condition. 

The dependent claims further modify the process steps; limit the second 
phosphine ligand; and identify the reactants as specific conjugated diene, hydroxy 
groups and carboxylic acids. 

8. Sielcken et al. teaches a process for the preparation of pentenoate ester by 
carbonylation of butadiene or butadiene derivative in the presence of carbon monoxide, 
an alcohol, a catalyst system comprising palladium, a carboxylic acid and a 
monodentate or multidentate phosphine ligand. (see Example I and columns 2-4, 6-8). 
Sielcken et al. discloses that when monodentate phosphine ligand is used the process 
is continuous or semi-continuous the amounts of reactants are substantially maintained 
during the whole process, (see column 2, lines 44-47). Additionally, Sielcken et al. 
discloses that multidentate phosphine ligands can be used interchangeably with 
monodentate in the reaction process, and the "R" groups of the multidentate are 
identical to those of the monodentate. (see column 4, lines 7-21). Additonally, Sielcken 
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et al. discloses that the catalyst system, containing the monodentate or multidentate 
phosphine ligand, is continuously fed to a reactor in a continuous process, (see column 
7, lines 6-27). 

Sielcken et al. fails to disclose the following: monitoring of the concentration and 
degradation rate of the process ligand; the second phosphine ligand has less 
coordination strength to the palladium; the use of 1 ,3-butadeine; carboxylic acids such 
as pivalic acid, monomethyladipate, and acetic acid; and the addition of the second 
phosphine ligand as make-up ligand to the process ligand before feeding to the reaction 
zone. 

However, Drent (1 ) discloses a process for the carbonylation of a conjugated 
diene that has a catalyst system which includes a diphosphine ligand, the conjugated 
diene can be 1,3 butadiene and the carboxylic acids such a pivalic, monomethyladipate 
and acetic, (see pages 6, 7 and 1 1 ). Drent (1 ) teaches that a slight molar excess of 
ligand to palladium is used decrease ligand degradation or even to eliminate ligand 
degradation. Additonally, Drent (1 ) states that when performing the process of the 
invention with a slight excess of ligand to palladium, it will be preferred to monitor the 
concentration (and degradation ) of the ligand during the course of the process and 
adds fresh ligand in order to remain in the preferred ranges of operation, (see page 
14, lines 16-27). 

Drent (1) fails to disclose the second phosphine ligand has less coordination 
strength; and the addition of the second phosphine ligand as make-up ligand to the 
process ligand before feeding to the reaction zone. 
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However, Drent (2) discloses a process for preparing alkanedioic derivatives that 
involve the reaction of an aliphatic conjugated diene with carbon monoxide and a 
hydroxyl group, in the presence of a catalyst system comprising: a) a source of cationic 
palladium, b) a first bidentate diphosphine ligand having electron withdrawing 
substituents on the phosphorus atoms, c) a second bidentate diphosphine ligand having 
electron releasing substituents on the phosphorous atoms, and d) a source of an anion. 
The catalyst system of Drent (2) adds two different bidentate diphosphine ligands 
together prior to feeding to the reaction zone. Drent (2) states that the catalyst system 
used has improved stability, (see abstract, column 1, lines 64 -68; column 2, lines 1- 
6, 22 - 24 & 65 - 68). According to Example 1 , the first bidentate diphosphine and the 
second bidentate diphosphine are added prior to entry into the reaction zone containing 
the 1 ,3-butadiend and carbon monoxide. 

As such, Sielcken et al. discloses carbonylation of a conjugated diene by a 
process that uses both a monodentate and multidentate phosphine ligand; and further in 
view of the teachings of Drent (1) and Drent (2) which both teach methods for 
carbonylation of a conjugated diene by a process that uses an aliphatic conjugated 
diene with carbon monoxide and a hydroxyl group-containing compound in the 
presence of a catalyst system that has process ligands that produce a palladuim- 
phosphine ligand complex catalyst. 

It would have been obvious to one skilled in the art to at the time the claimed 
invention was made to use the known technique as disclosed in Sielcken et al. and 
monitor the concentration level of the catalyst system as suggested by Dent (1) and 
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then tweak the process by adding to the catalyst system, a second and different 
phosphine ligand (second bidentate diphosphine ligand) to the processing phosphine 
ligand (first bidentate diphosphine ligand) in a continuous process, as suggested by 
Dent (2), prior to feeding the catalyst system into the reaction zone with the carbon 
monoxide and conjugated diene and obtain the desired results from the carbonylation 
reaction, to maintain the concentration level of the catalyst system to reduce the 
degradation path for the ligand. 

Therefore, using a known technique of adding a second and different phosphine 
ligand to reaction process for carbonylation of a conjugated diene to reduce degradation 
in the catalyst system of Sielcken et al. would have been obvious to one of ordinary skill 
in the art. Variations of particular work available in one field of endeavor may be 
prompted by design incentives and other market forces, either in same field or different 
one, and if person of ordinary skill in art can implement predictable variation, 35 U.S.C. 
§103 likely bars its patentability; similarly, if particular technique has been used to 
improve one device, and person of ordinary skill would recognize that it would improve 
similar devices in same way, then using that technique is obvious. KSR International co. 
v. Teleflex Inc., 550 U.S. at , 82 USPQ2D 1385 (U.S. 2007). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to YATE' K. CUTLIFF whose telephone number is 
(571)272-9067. The examiner can normally be reached on M-TH 8:30 a.m. - 5:00 p.m.. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Yvonne Eyler can be reached on (571 ) 272 - 0871 . The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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